Reversible inactivation of phenylalanine hydroxylase by catecholamines in cultured hepatoma cells.
Phenylalanine hydroxylase in Reuber H4 hepatoma cell cultures can be rapidly inactivated by the addition of epinephrine, norepinephrine, dopamine, or 3,4-dihydroxyphenylalanine, in order of decreasing effectiveness, to the culture medium. The enzyme was 50% inactivated in 1 hour by 25 muM (R)-epinephrine or 45 muM (R)-norepinephrine in the medium. High concentrations of epinephrine caused a 70% inactivation in 15 min. Phenylalanine hydroxylase appears to be reversibly inactivated by epinephrine within the cells; since washing the compound off the cell cultures resulted in a rapid restoration of enzyme activity (40% in 1 hour), cycloheximide had little effect on the initial rate of recovery of enzyme activity and the same amount of phenylalanine hydroxylase antigen per cell was isolated from treated and normal cultures. Both (S)- and (R)-epinephrine inactivated the enzyme, and 0.1 mM desmethylimipramine, an inhibitor of amine transport, significantly decreased the effect of epinephrine on the hydroxylase activity. The possibility, suggested by the above results, that epinephrine might be directly inactivating phenylalanine hydroxylase within the cells was supported by the finding that purified rat liver phenylalanine hydroxylase would be 50% inactivated by 1.5 muM epinephrine in 10 min.